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FINDINGS
1. DOE-RL does not provide criticality safety related performance measures to the contractor as

required by the FRAM.

2. DOE-RL does not regularly review criticality safety analyses as required by the FRAM.

3. DOE-RL does not maintain knowledge of the resource requirements needed for the PFP NCS
program as required by DOE Policy.

4. FDH considers implementation of criticality safety to be the responsibility of the subcontractors,
and accordingly provides little oversight in this area.

5. The Team found that FDH does not have a mechanism to assure that adequate funding is pro-
vided for NCS programs.

6. The FDH Nuclear Safety organization does not have sufficient resources to staff an effective
NCS program

7. The Team found that FDH has issued no Hanford wide NCS policy document that is binding for
subcontractors.

8. FDH does not define comprehensive responsibilities for the criticality safety engineer according
to ANSI / ANS-8.19 in HNF-PRO-334.

9. FDH does not have a plan to ensure that qualified criticality safety staff from FDNW or outside
subcontractors is familiar with PFP and will be available to BWHC.

10. FDH does not perform trending of criticality safety infractions and criticality safety related
events.

11. FDH does not monitor the criticality safety program with sufficient frequency or depth to assure
criticality safety.

12. FDH does not perform self-assessments with sufficient emphasis on the criticality safety pro-
gram to evaluate the program�s effectiveness.

13. FDH does not require CSEs supporting PFP to be familiar with the facility or operations.

14. FDH and BWHC do not have programs to train CSEs to familiarize them with operations and
the facility.

15. The FDNW qualification program for criticality safety engineers is not sufficiently rigorous to
assure development of necessary criticality safety expertise.

16. FDNW CSEs assigned to PFP are not familiar with operations or the facility.

17. The methodology for identifying scenarios identified as contingencies non-conservatively credits
controls and may cause infractions to be categorized incorrectly. FDNW does not differentiate
controlled parameters and contingencies.

18. BWHC has not issued a PFP criticality safety policy.

19. The responsibilities of the criticality safety engineer are not defined by BWHC Management.

20. BWHC accepts CSERs from FDNW at face value and does not perform an independent technical
review of CSERs prior to authorizing operations as required by ANSI/ANS-8.19.
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RECOMMENDATIONS
1. DOE-RL should define roles for and utilize additional criticality safety specialists to provide

continuous feedback on the implementation of criticality safety programs. Additionally, DOE-RL
should establish a clear focus for criticality safety within the organization with defined roles
responsibilities and contractor interfaces. DOE-RL should provide programmatic direction to
the subcontractors through the IMC while performing direct oversight of the subcontractors.

2. DOE-RL establish criticality safety performance measures with FDH. Criticality safety perfor-
mance measures should be considered for:
n closing infractions in a timely manner;
n avoiding repeat infractions;
n time spent by the CSE on the floor in the process areas;
n reducing discrepancies between CSERs, CPSs and postings;
n encourage self reporting by Operations, minimizing infractions discovered by oversight groups
n formal training and qualification of the CSEs and CSRs; and,
n attendance of the criticality staff at professional technical conferences.

Criticality safety performances measures should not:
n incentivize or penalize award fee to induce the contractor to have zero infractions, or
n involve time or cost of producing CSER.

3. In the absence of effective criticality safety programs at DOE-RL and FDH, consideration
should be given to extending the exclusivity clause for FDNW because, even with the above
programmatic deficiencies noted, several members of the FDNW criticality safety staff have
Hanford and PFP experience and the demonstrated technical ability to provide support to PFP.
DOE-RL, FDH, and BWHC should form a partnership to ensure that FDNW provides the best
CSE support available to PFP in the near term until specific guidance is developed by FDH to
provide necessary NCS technical support in the longer term. Alternatively, BWHC could retain
its own CSE staff as permanent employees or FDH could assume the NCS role for the site and
matrix CSE to the facilities as needed. While the first of these three options fits best with the
current IMC arrangements, the third has the best chance of providing a vigorous NCS program
for Hanford.

4. FDH should formally strengthen the oversight and assessment role of Nuclear Safety.  FDH
Nuclear Safety should review CSERs, CPSs, postings, infractions, corrective action plans, etc. to
ensure that the PFP NCS program is implemented and advise FDH Project Direction as appro-
priate.

5. FDH Nuclear Safety should remain knowledgeable of the funding needs of the BWHC NCS
program and should provide FDH Project Direction with reports and recommendations on
required funding levels.

6. FDH should issue Hanford wide NCS policy and develop contract mechanisms to ensure that
FDH NCS policies and procedures are binding upon all subcontractors.

7. The Team recommends that FDH management should provide additional resources to Nuclear
Safety in the form of two qualified criticality safety engineers familiar with facility operations.
Furthermore, FDH Nuclear Safety monitoring and trending for the Criticality Safety Program
should be increased to include non-reportable criticality safety occurrences and related events
so that appropriate corrective actions may be initiated.
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20. A BWHC Procedure Change Board should be considered to improve the quality of the procedure
changes and minimize the impact on training of operators.

21. Line supervision should review and approve CSERs for operations under their control.

22. Some of the NCS responsibilities currently assigned to the CSR should be transferred to the
FDNW CSE supporting PFP.  Among these responsibilities are reviewing operating procedures
and postings, process and equipment modifications, assisting with NCS training, performing
regular audits, and evaluating infractions and developing corrective actions.

23. Criticality safety postings should incorporate good human factors practices. Procedures for
developing postings have been implemented at Rocky Flats, Y-12, and BWX (formerly Naval
Nuclear Fuels Division [NNFD]). The CSE should approve the postings to ensure that all limits
and controls are correctly represented.

24. Better document control practices (e.g. marking drafts as �Draft�) should be implemented to
identify draft CSER documents.

25. The independent CSER assessment checklist should include a requirement to assess the hierar-
chy of NCS controls according to ANSI/ANS-8 standards. Justification for selection of adminis-
trative controls instead of engineered controls should be required.

26. Qualitative fault trees should be developed during the CSLEP program. This can serve to proof
test the older CSERs for adequate coverage of contingencies and then would be useful in evalu-
ating incidents for infraction reporting. The CSLEP program should be carried out with a CSE
familiar with PFP operations.

27. Material flow charts and sketches of normal and non-normal fissile material configurations
should be incorporated into the CSERs.
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STRENGTHS
1. The thorough knowledge of operations and the technical ability of the incumbent CSR is the

outstanding feature of the BWHC NCS Program.

2. The HFD and PFP have a fire safety program, including procedures27  that impact on PFP in a
direct and positive manner.

3. The availability of operating procedures and the room placards with fire suppression codes from
the pre-fire plan are program strengths.

4. BWHC management demonstrates responsibility for criticality safety at PFP.
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WHITE PAPER
ON

CSER 96-023: CSER FOR PFP GLOVEBOX HC-21A WITH 4.4 KILOGRAM PLUTONIUM
CANS, WHC-SD-SQA-CSA-520, REV. 0

BACKGROUND

As part of a DOE nuclear criticality safety (NCS) assessment conducted at PFP on March 30 to
April 3, this CSER was evaluated. The glovebox is approved to load either a maximum 7.5 kilo-
grams (kg) of plutonium (Pu) metal buttons or 15 kilograms of Pu compounds into the glovebox.
The Pu is loaded into tray and moved to another glovebox where the material is calcined in muffle
furnaces.  The calcined Pu oxide in the trays is returned to the original glovebox for packaging 4.4
kg of Pu in storage cans.

This white paper focuses mainly on the 15-kg mass limit for Pu compounds as calcine-feed
material to the glove box. It also mentions a weakness in the trays of calcined material.

NCS LIMITS

The applicable administratively controlled limits from Section 3 of the CSER are:

1) When plutonium metal is not present, glovebox maximum is 15.0 kg plutonium.

4) The following operations have limits of plutonium mass and volume of containers in each
group spaced less that 25 cm (10 in.) apart.

8) A maximum 2.5 liter container volume . . .

10) Do not stack plutonium bearing containers.

The 15-kg limit for Pu in the glovebox exceeds the ANSI/ANS-8.1 subcritical limit of 0.48 kg
(See Table1) for Pu nitrate. The 15 kg mass limit does not provide a safety basis for operations.
Therefore, other limits and associated controls must be added as a safety basis before a larger mass
limit can be justified.  The CSER projects three additional limits to support the larger mass limit.

An appropriate limit to allow a larger Pu mass in the glovebox is moderation control.  The
limits and controls such a condition were not established although an evaluated contingency was for
H/Pu > 2. However no limits were established.  No controls were established on use of plastic
containers that would add moderator to the system.  An upset condition � fire suppression using
water - was recognized, but no controls were established.  Moderation control does not provide a
safety basis for operations.

The CSER attempted to use a combination of mass and volume limits, but neglected to estab-
lish volume controls for the incoming Pu compound feed material.  Individual containers are vol-
ume-limited, but the number of containers is not limited.  Hence using the parameters in Table 6.1 of
the CSER is not valid.  The limits and controls derived from Table 6.1 do not provide a safety basis
for operations.
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There is no explicit spacing requirement for the Pu compound feed material in the glovebox.
Administrative controls are established for the calcined material, so it can be argued that spacing
controls exist for the incoming feed material since spacing requirements exist for all other materials.
However, the spacing control is administrative in nature; no justification is provided for nonuse of
engineered spacing controls.  This is an administrative control that does not prevent the existence of
15 kg of moderated Pu compounds in one unit in the glovebox.

The volume limit for the containers does not control the shape of the container.  This volume
limit by itself does not provide a safety basis because the geometry of the container and the number
of containers are not specified.  There could be tens and tens of containers that are two inches high or
twenty inches high and still meet the volume restraint.   Increasing the number of containers and
increasing the height of a group of containers decreases the neutron leakage and decreases the critical
mass of Pu accordingly.  Hence the volume limit on containers in the glovebox does not provide a
safety basis for operations.

Note: This paper is focused on the 15 kg mass limit.  The lack of shape control on the furnace
trays is of concern for the calcined material as well because the trays are assumed to have a maxi-
mum height in the safety evaluation.  This assumption is not carried over to the limits and controls
on tray for operations.

The limit on stacking containers does provide some safety because under normal operations it
does limit the height of the array of containers to a one-high array.  (As discussed above, the height
is limited only by the height of the container that is not specified in this CSER).  All things being
equal, the neutron leakage will be higher from a one high array that a two high array with a conse-
quent reduction in the neutron multiplication factor for the array. However, in a process upset (con-
tingency) Pu bearing containers could be placed on top of the one-high array. This contingency was
not evaluated by FDNW.

DOUBLE CONTINGENCY EVALUATIONS

The double contingency principle is found in ANSI/ANS-8.1 and in DOE orders.  Basically, the
NCS engineer must show that normal conditions are safely subcritical and that any anticipated
process upset will also be subcritical.  In this CSER, the normal condition would be 15 kg of Pu
compounds in the glove box.

Systematically, credible process upsets that could violate the limits must be evaluated and
shown to be subcritical.  This evaluation process simply was not done for 15 kg of feed material Pu
compounds in this glovebox.  All the emphasis was put on the Pu metal limits and on the calcined
material to be processed in the glovebox.  However, many of the process upsets (contingencies) for
the metal and calcined material were evaluated with less that the maximum mass loading for the
glovebox.  This does not conform to the double contingency principle and does not provide a safety
basis for operations.



The Plutonium Finishing Plant Criticality Safety Program Review u F -1

APPENDIX F

EXAMPLES OF PERFORMANCE MEASURES
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Some Examples Performance Measures

All infractions are closed in 90 days or less.

50% of infractions are closed in 30 days with none over 90 days.

No more than three of the same type of infraction occurs within a six-month period.

The CSE performs one criticality safety audit per month.

The CSE audits all operational areas of the facility annually with a specific schedule for assessments of
individual areas (not a single annual event but the cumulation of smaller, in depth audits).

Less than 20% of infractions discovered by ESH&Q, the CSR, CSE, FEB or Fac. Rep. for the first nine
months; zero, thereafter.

No more than 10% defects in the approved CSERs, CPSs and Postings for the first year; 1% thereafter.

All CSE formally qualified by a specified date.

20% of the CSES attend each professional technical conference; through the year, at least 40% of the
CSES has attended at least one conference.

Some Examples of Performance Measures


